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Description 

VENTILATION SYSTEM FOR ELECTRICAL 
WIRING ARRANGEMENTS OF ELECTRICAL 

CIRCUITS 

Cross Reference to Related Applications 

[0001] The present application claims priority to Italian Patent 
Application Serial No. TO2003A 000223 filed March 25, 
2003. 

Background of Invention 
FIELD OF THE INVENTION 

[0002] The present invention relates to a ventilation system for 
electrical wiring arrangements of electrical circuits. 

[0003] | n particular, the present invention relates to a ventilation 
system for electrical wiring arrangements of electrical cir- 
cuits present in devices, apparatuses and/or sensors that 
can be installed in a motor vehicle, to which the following 
explanations will make explicit reference, without thereby 
restricting the general scope thereof. 



DESCRIPTION OF RELATED ART 



[0004] a s j S known, some types of control devices, in particular 
some types of sensors typically used in motor vehicles, 
are provided with one or more electrical terminals for 
connecting the electrical circuit of the sensor and with an 
inner chamber hermetically closed relative to the outside 
environment, i.e. tightly sealed, said cavity being capable 
of accommodating therein one or more electrical wiring 
arrangements between the electrical terminals of the sen- 
sor and the associated electrical connection cables, which 
are capable of connecting said sensor to corresponding 
electronic devices installed in the vehicle, such as for ex- 
ample the central sensor control unit and/or the remote 
central electronic unit. 

[0005] it is furthermore known that when said sensors are in- 
stalled in the vehicle close to a heat source, the air 
present within the inner chamber is subject to consider- 
able fluctuations in temperature, which bring about great 
expansions and contractions of volume within said inner 
chamber, so causing an "air pumping" effect, which pro- 
motes the formation of moisture in said inner chamber, 
with all the associated disadvantages. 

[0006] with the aim of avoiding said disadvantages, a terminal of 



the above-mentioned sensors is normally connected to 
the remote central electronic unit by means of an electri- 
cal cable, hereinafter denoted "electrical ventilation cable", 
which is capable both of effecting electrical connection of 
the sensor to the remote central electronic unit and of 
bringing the inner chamber of the sensor, and thus the 
associated electrical wiring arrangement, in direct com- 
munication with an environment under atmospheric pres- 
sure. In the present case, the electrical ventilation cable is 
made in such a manner as to permit a stream of air to 
pass between the two ends, a first end of which is wired 
to the electrical terminal present in the inner chamber of 
the sensor, while the second end is wired to the electrical 
terminal present within a chamber of the remote central 
electronic unit, which is typically in communication, via a 
valve, with the outside environment and is thus at atmo- 
spheric pressure. 
[0007] Unfortunately, ventilating the inner chamber of the sensor 
is not feasible when the second end of the electrical venti- 
lation cable is connected to a terminal (of any device) ac- 
commodated within a chamber that is hermetically sealed 
relative to the outside environment or to a terminal that is 
completely embedded in an insulating material. Such a 



situation arises, for example, when the wiring arrange- 
ment is produced between the sensor and central sensor 
control unit, the terminals of which are themselves com- 
pletely embedded in an insulating material; in this case, 
the air present in the inner chamber of the sensor is not 
capable of expanding freely through the electrical ventila- 
tion cable, so giving rise to the same disadvantages de- 
scribed above, namely the possible formation of moisture 

in the inner chamber of the sensor. 
Summary of Invention 

[0008] Th e object of the present invention is to produce a venti- 
lation system for electrical wiring arrangements of electri- 
cal circuits which is capable of overcoming the above- 
described disadvantages. 

[0009] According to the present invention a ventilation system is 
produced for electrical wiring arrangements of electrical 
circuits comprising a plurality of electrical connection ter- 
minals arranged within an insulating element; said venti- 
lation system being characterized in that it comprises a 
plurality of electrical ventilation cables connected respec- 
tively to said electrical terminals of said electrical circuit, a 
plurality of connection chambers each produced in the 
body of said insulating element in such a manner as to 



accommodate therein said connection between said elec- 
trical ventilation cable and said terminal while maintaining 
said connection insulated from the outside; and at least 
one communication duct between said connection cham- 
bers produced in said insulating element and designed so 
as to permit the passage of air between said connection 

chambers and through said ventilation cables. 
Brief Description of Drawings 

[0010] The following figures form part of the present specifica- 
tion and are included to further demonstrate certain as- 
pects of the present invention. The invention may be bet- 
ter understood by reference to one or more of these fig- 
ures in combination with the detailed description of spe- 
cific embodiments presented herein. 

[001 1] Figure 1 is a schematic illustration of a cross-section 

through a first type of electrical wiring arrangement pro- 
vided by the ventilation system for wiring arrangements of 
electrical circuits, produced as defined by the present in- 
vention; 

[0012] Figure 2 is a schematic illustration of a cross-section 
through a second type of electrical wiring arrangement 
provided by the ventilation system for wiring arrange- 
ments of electrical circuits, produced as defined by the 



present invention; and 
[0013] Figure 3 is a schematic illustration of a possible example 
of application of the ventilation system for wiring ar- 
rangements of electrical circuits, produced as defined by 

the present invention. 
Detailed Description 

[0014] with reference to Figures 1 and 2, the number 1 denotes 
the overall ventilation system for electrical wiring arrange- 
ments of an electrical circuit 2, provided with a plurality of 
terminals 3, each one of which is capable of being electri- 
cally connected to a respective electrical ventilation cable 
4 (one end of which is illustrated in part). 

[0015] Each electrical ventilation cable 4 is made in such a man- 
ner as to have a series of longitudinal air spaces or micro- 
ducts 4a produced in the conductive core 4b of the cable 
and/or between the conductive core and the outer portion 
or insulating sheath 4c. Each micro-duct 4a is designed in 
such a manner as to permit a stream of air to flow within 
it along a path passing through the electrical ventilation 
cable 4. 

[0016] | n the examples shown in Figures 1 and 2, the electrical 
circuit 2 is defined by a printed electrical circuit provided 
with a series of conductive tracks (not shown) and with a 



series of terminals 3 (two of which are shown in Figures 1 
and 2), each of which extends through an insulating ele- 
ment 5 made from a non-conductive material and ex- 
tending above and opposite the printed electrical circuit 2. 
In the present case, the insulating element 5 can be de- 
fined by the rigid portion of insulating material, for exam- 
ple the insulating portion of the connector of the electrical 
circuit 2. 

[0017] with reference to Figure 1, there are produced in the body 
of the element of insulating material 5 a series of connec- 
tion chambers 6, each of which is designed in such a 
manner as to accommodate within it the wiring arrange- 
ment or electrical connection between an electrical venti- 
lation cable 4 and a terminal of the electrical circuit 2. At 
least one tubular duct 7 is also produced in the body of 
the element of insulating material 5, which duct has the 
function of bringing the connection chambers 6 into mu- 
tual communication in order to allow air to pass between 
them. In the present case, each tubular duct 7 extends 
through the insulating element 5 between the connection 
chambers 6 in such a manner as to bring the various elec- 
trical ventilation cables 4 into mutual communication, so 
allowing the air present inside the connection chambers 6 



to circulate and expand freely from and towards the vari- 
ous electrical ventilation cables 4. 
[0018] | n other words, each tubular duct 7 connecting two con- 
nection chambers 6 also brings the two electrical ventila- 
tion cables 4 coupled to the connection chambers 6 into 
communication, so allowing air to circulate along a path 
indicated by the letter A (Figure 1), which passes through 
a first electrical ventilation cable 4 and the respective 
connection chamber 6, the tubular duct 7, a second elec- 
trical ventilation cable 4 and the respective connection 
chamber 6. 

[0019] with reference to Figures 1 and 2, the ventilation system 1 
comprises the electrical ventilation cables 4, the connec- 
tion chambers 6 and the tubular communication ducts 7 
between the connection chambers 6. 

[0020] Each electrical ventilation cable 4 extends through the 
body of the insulating element 5 in such a manner as to 
have an end portion arranged completely within the con- 
nection chamber 6, so as to have its micro-ducts 4a in di- 
rect communication with the connection chambers 6 and 
therefore permit the air to circulate from and towards the 
latter. 

[0021] More particularly, each electrical ventilation cable 4 is 



coupled to the insulating element 5 by means of a sealing 
gasket 8 capable of producing an upper hermetic closure 
for the connection chamber 6. In the present case, each 
sealing gasket 8 can be defined by an annular gasket in- 
terposed between the end of the respective electrical ven- 
tilation cable 4 and an aperture or through-hole 9 pro- 
duced in the upper part of the insulating element 5. 

[0022] with regard to the terminals 3 of the electrical circuit 2, 
on the other hand, said terminals extend from the latter, 
through the body of the insulating element 5 in such a 
manner as to project, together with the connection head 
thereof, within the connection chamber 6 in order to allow 
connection to the electrical ventilation cable 4. 

[0023] | n particular in Figures 1 and 2, each terminal 3 is partly 
engaged in a tubular section 11 produced in the lower 
part of the insulating element 5 so as to bring the con- 
nection chamber 6 into communication with the electrical 
circuit 2 and is coupled to said tubular section 11 by 
means of a comoulded part or sealing gasket 10 capable 
of producing the lower hermetic seal of the connection 
chamber 6. In the present case, the sealing gasket 10 is 
interposed between an intermediate portion of the termi- 
nal 3 of the electrical circuit 2 and the tubular section 11 



produced in the body of the insulating element 5. 

[0024] on the basis of the above description, it should be noted 
that the example shown in Figure 1 relates to the applica- 
tion of the ventilation system 1 to a first type of electrical 
wiring arrangement in which the conductive core 4b of the 
electrical ventilation cable 4 is connected by means of a 
crimping operation to the coupling head of the terminal 3, 
which is in turn soldered to the electrical circuit 2. 

[0025] Figure 2, in contrast, shows an embodiment of the venti- 
lation system 1 for a second type of electrical wiring ar- 
rangement in which each electrical ventilation cable 4 is 
provided with a connector member 13, which in turn 
comprises a terminal 14 (male or female), which is 
crimped to the conductive core 4b of the electrical venti- 
lation cable 4 and is capable of being coupled to the ter- 
minal 3 soldered onto the electrical circuit 2. 

[0026] with reference to Figure 2, the connector member 13 also 
comprises an outer tubular portion 15 made of a rigid in- 
sulating material accommodating within it the terminal 14 
and capable of being coupled with a seat 16 produced in 
the body of the insulating element 5. 

[0027] | n particular, when engaged in the seat 16, the outer 

tubular portion 15 of the connector member 13 defines 



internally, together with said seat, the connection cham- 
ber 6, capable of accommodating therein the electrical 
connection or wiring arrangement between the crimped 
terminal 14 and the terminal 3 soldered to the electrical 
circuit 2. 

[0028] The outer tubular portion 15 of the connector member 13 
has an upper closure base 15a, in which there is produced 
centrally an aperture or through-hole 17, in which the end 
of the ventilation cable 4 is engaged. 

[0029] with the aim of ensuring hermetic closure of each con- 
nection chamber 6, the connector member 13 is equipped 
with a sealing gasket 18, for example an annular gasket, 
which is interposed between the through-hole 17 pro- 
duced in the base 15a of the tubular portion 15 and the 
engaged portion of the electrical ventilation cable 4; and a 
sealing gasket 19, which is interposed between an outer 
section of the tubular portion 15 and the upper aperture 
of the seat 16. 

[0030] with reference to Figure 2, the tubular duct 7 can be pro- 
duced in the body of the insulating element 5 in such a 
manner as to communicate directly with each seat 16 of 
the connection chambers 6. 

[0031] On the basis of the above description, it should be noted 



that the terminals 3 of a single electrical circuit 2 can be 
wired to the electrical ventilation cables 4 in accordance 
with both the types of wiring described above; the tubular 
duct 7 could consequently be produced in the body of the 
insulating element 5 in such a manner as to bring one or 
more seats 16 into mutual communication with one or 
more connection chambers 6 of the connection produced 
in accordance with the first wiring method. 
[0032] The above-described ventilation system 1 can, for exam- 
ple, advantageously be used for ventilating connection 
terminals of a central sensor control unit 20 (shown 
schematically in Figure 3), the terminals of which can be 
connected, on the one hand, by means of one or more 
ventilation cables 4 to one or more sensors 21 and, on the 
other hand, by means of a ventilation cable 4, to the ter- 
minal of a remote central unit 22, which can be accom- 
modated within a chamber 23 that communicates with the 
outside environment and is thus at atmospheric pressure. 
The communication ducts 7 present between the inner 
chambers 6 of the central sensor control unit 20 ensure 
direct communication between each chamber 24 present 
in the sensors 21 and the chamber 23 of the remote cen- 
tral unit 22 that communicates with the outside, so ensur- 



ing free expansion of the air present within the chambers 
24 of each sensor 21 on variation of the temperature to 
which the sensor 21 is exposed. 
[0033] The above-described ventilation system 1 thus has the 
great advantage of being able to ensure circulation of air 
between all the electrical ventilation cables 4 and all the 
connection chambers 6 present in the devices so permit- 
ting in particular, in the case of sensors provided with a 
closed inner chamber, free expansion of the air inside the 
latter, thus avoiding unwanted variations in pressure 
within the connection chambers 6 or the chambers of the 
other electrical circuits connected to the ventilation cables 
4, for example the hermetically sealed chambers present 
in the sensors. It should be noted that the above-de- 
scribed ventilation system, by ensuring free air expansion, 
completely eliminates the possibility of moisture forming 
within the hermetically sealed chambers present in the 
sensors. 

[0034] | t should also be emphasised that, in the above-stated 

ventilation system 1, it is sufficient for the end of any one 
of the ventilation cables 4 connected to the terminals 3 of 
the electrical circuit 2 to be located in an environment at 
atmospheric pressure in order to allow the air present in 



all the connection chambers to flow freely through the 
micro-ducts 4a of the electrical ventilation cables 4. 

[0035] Additionally, the ventilation system 1 is extremely simple 
and thus economic to produce. 

[0036] Finally, various modifications and variations may obvi- 
ously be made to the ventilation system 1 described and 
illustrated herein without thereby extending beyond the 
scope of the present invention. 



